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«!: DNA ^7] ©.S. DNA ^ ^ ^7] DNA o]^ 

77fl oj^Vo^ <g7lS. DNA ^oj- ^^^o]] ^^lAl7lJl. ^S. ol^q 

^ S.^t}jL, ^ ^^S^ DNA ^7] ^^-i- JI^1S^<^1 Jl 

^^}^ i^tbi^. ^ DNA «^l-§-s>'a oj^o^ ^Jls]#o)l 

ojo. o>u|5^, ^§ <y:Ji5l#o)l DNA ^-i- -B- 

^^^•^ ^>^>sf SNPSf -H-^^> ^ol£^ ^^oi] ^ oj^ ^ojcf. 

:£ 1 

DNA ^, ^'^-^ ^:n.£)# 
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1020000057208 #^ ^^^l-: 2001/9/11 

3.^ <y:J15l#-i- oj-g-^ DNA ^{DNA Chip Using Codon Scanning 

Algorithm} 

£ l-a- 14^51 ^A^<^^oil ifltb 127fls^ -B-Sl^ofl Jl^Sl-A]^ 

DNA ^El-T^^ H.^iS.o]cf. 

:£ 2a^ '^fl^ t^*S^>^1 DNA M-Ef>^ ^>^<=>m. 

£ 3a^ ^ DNA ^>-g-^l-<^ ^^a-'y^ -t-^^^m 

£ 3b^ ^ DNA >^l-§-*l-<^ ^^tb 

£ 4a^ ^ DNA >^>-g-*>^, tt^^^lTll^i Jl^*>^ #<?i^<^l» 

£ 4b^ ^ "^^^ DNA A]-g-^>'^, >«>-1'a=^*<Hl7ll>H S^^m m^^o] 

£ 4c^ ^ ^^21 DNA >^>-g-^>^, ATP^ ^-g-*>^ -?-^<Hl M-^I-t^^ # 
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1020000057208 W^ '^^}- 2001/9/11 

:£ 4d^ ^ ^^^^ DNA ^V-g-^Vcx^. tl^l ^^<^1 1-^^<^11- 

£ 5^ ^ DNA ^>-§-*]-c«i, ^^>7> 7}^ Arg778Leu 

:£ 6^ ^ DNA '^l-g-^V'^, -^^^> ^ 

^^^^ -B-^^^m ^-^^ ^^^^ ziEfl^olcf. 

£ 7afe ^ DNA >^>-§-^l-«^ ^^>S] Ala874Val ^^t]: 

£ 7b^ ^ DNA ^l-§-sM ^^>^ Leul083Phe l-^^^l^ 



^ DNA ^(chip)'Hl 4^ ^<=>lcf. # t:-] ^^l^o.^, ^ ^tg^ ^ 

^ 9X^ ^7] «J-^o.s <^l-g-tb DNA ^fil 

^, DNA ^ ^ ^7l DNA <^l-8-t!: S^^ol^l :gx^ 
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1020000057208 #^ ^^^l-: 2001/9/11 

<^17> ^^^^ ^1 ^^^>:^1 ^^o_s.^ ^^t}^ 

^i, ^ 7l^7Mol ^^S]^J1, DNA ^ 7l^ol 3:> 

<16> ^o]^ ji^i ^^o]] c^^o^ Jl^A]^ DNA ^ 7] 

i^f^a^tb S^<^l^i ^Alcfl ^ oitq-^ ^J-^ o.^ ^^^JL 9X^(^2.: 

Shena, M. , aJ, Science, 270:467-470, 1995). DNA ^^l-g-t!" ^-g- ^<^>^ 

3.711 ^'^^ SNP(Single Nucleotide Polymorphism) # 

^^o] ^A^AS. M-^ ^ ^cfC^^: Halushka. M., et aJ . Nature Genetics, 
22:239-247, 1999). ^A, DNA ul^2|-e>c«^ SNPi-f #^^ol ^^<^1 ^l-g- 

Tfla^^ DNA <:>>5qi^lS^>iA>(Affynietrix, CA, USA)<H1 ^S-arS)^ 
GeneChip™oli:+(%S: www.af fymet rix.com) . GeneChip™^ ^12:<^1^ ^£^1 ^ 

A>-g-s]^ iSSldiZLSfl5xl(photolithography)S!i- DNA ^^j^ (sol id phase 
synthesis)ol ^-g-5]Jl ^^cfl, o] ji^] ^j;^!^] ^oi] dNAI- ^^^^\ 
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1020000057208 ^^ 'U^}- 2001/9/11 

^ ^^11 lO-?]:?!! ol>a-s^ DNA 7}^ DNA ^1^*1-^ til ^1-8-^1 

Jl ^Jl, DNA ^^^tl- ^Alo]] ^ olc^.^ 7|. 

(photomask)!- ^^l^l-^V'^ ^>-§-^><^<^> o]^]^ 3L£n>>^^o] 

h:.^s\. til-g-o] ^i^^cf. 5E^, DNA ^l2]-^>^ ^;^o]l 

^l^«1-§-<=>l ^^^^] ^^}^ cfoj:^].^] :^M^}7] 

^1^^ ^^ <^]^^ ^7}^ ^'a^ ^ ^t:]-^ 7]- 

9X^. o]^]^ o]^s. ^«fl 5LS.e)4i^2fl5i|# o]^^ ^^>^ =.<g^ 

St!:, ^^<^1^-1 ^l^^H ^ 

(spotting) ^S. cDNA ^tH^j-ofl ol-g-Sjo^ olnfl, DNA Jl 

^^^}^ ^^^^ ^^ofl ^B^:^]7\] ^^o] #^jr^ 

^4fl«V-g- (polymerase chain reaction: PCR)^ ^1"^ ^^l-S-^V^ cDNA 

PCR El^7lSf Jl^li^ l-B]e|-6lAl(polylysine)S] 0>nl7l A>o]o^ 5^ 

^^-§-# Ji:^j2|-Al^ ^ Si^l'?>(^S: Southern E. , 
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1020000057208 W^ 'U^l- 2001/9/11 

et aJ, Nature Genetics, 21:5-9, 1999), DNA ^]%^ DNA ^-?-<Hl^ 

20711 iflSl^ <g7]S oj^o^^ DNA ^>-§-^]-7l nfl^ol]^ 

Sil- sj-tl-aV-g-o.^.^ DNA ^^sl-A]^ ^ tiS^cl-. <>lslt}- 

9m, ■^^ll'71-^l DNA ^^-i- i^^-i: *^>oi Jl^sl-^ DNA ^iii^^ Jl^l 
oil ^a^b:>^ iS.2l4iZLEfl5il ol-g-^M ^l^l-^ DNA ^^c>l ^-§-^5] 

$iJl, DNA ^^Sl ^^<Hi^ cl-^o^ a-^i^ Jl^^^ ^ H-^^^r^Cnylon 
membrane) olM- ll^A ^(gel)S- 'a^^ -^Bl^^ ^S. ol-g-arl-5ii4(#^ Ramsay 
G., aJ, Nature Biotechnology, 16:40-44). ^"S^^^ , al-g-<^l S£ 
eJiiZLEfloil «l];^l*>^iE DNA ^^j^S ji^S}-*>o^ ^^I^^^ 

^ ^ DNA 7ll^^m ^'^711^ ^l^tb ^^1^ *>M-<^m. 
<18> ^;^11^7>^1 #^^01^ ^^^>7l -S-^sl^ DNA ^/^1«J-^^S ^- 

7\A 7ll^5lol ^lL^^Ai%3^: Hacia, J. D. , et al . . Nature 

Genetics, 21:42-47, 1999). 7\^% ^-^^olo]! cfltflAl >a-:^^«y 

^1^*>^ Al^^^Cgain of signal) 0^3.^^^ DNA tb "§71 

Al^^ <^1^3^>^^i <^-¥-i ^^^V^ <d 51^^ (loss of signal) <^ 

Jie)#ol n^oit-il, 01 s.^ ol-g-^ ^^^^ ^-^JS-C^-^ i£Sl 

^ZLSfl^tjl- ;(]1^^ cl-^o^ ol-g-, <g7H<i^ ^^^^^S.'^l 

<19> ^^s^(gain of signal) <y:Jiel#^ ^^-^^ ^^1*>^ *S7l 

^il^ 7]-^ ^%1^<^1 ^21-1- M-BfvflTll £1^ ^J-'^O.^^, Z^Zl-Sl l-<?^^ol ^^1 
<H1 i:fl«fl oVdlid, ^ci>ul, A]S.^ ^ Elnlo^ 71-^^ «g7i7]. ^og^ pNA 
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1020000057208 %^ ^^>: 2001/9/11 

(substitution), 'a-*^ ( insert ion) ^ ^^(deletion) S'S^'^Hl tfl^ '^i-ja.^ ^ 
^o] 71-^^ £^ DNA (oligonucleotide)^ ^l^^Ml ^cf. ^7]], o] 
^J-'go.s ^^1^ ^^^^ <^l-§-^V<^ <§7]A^<i^ '^^o}^ 90% o]^o^ ^^^^-^ 

^^^:n. 9X^]^^, ^"U #^^<^1^ ^^<^l^i ^^S*>^ -¥-^^^tb ^ 

^(mismatching)* ^iT^s^Vy] ^^o] oij,, a^&| cfo^^v ^ 

^^6|lA^^ ^2)-7> M-El-q-o> ^>^ln> ^A^X\ :g<g^ O.^ M-^l-M-^ ^^^t!: 

<2o> "^rJie]^^ tfl^> DNA^^- a>o1o^ -^^^ ^^<^1 ^ 

SLB] ^^-^^>^ tfl^ DNA ^7) Ai<g ^Vi^-s*!* ol^^H 

(over lapping) ^<Hi-|-^ >^>-g-^ ^-f . ^1^ 

l-^^<^l(heterozygote mutation)^!] cfl^HA^^ ^xflA] 50%^ 

^>^S3>Jl, -g-^ l-<5^^o](homozygote mutation)ofl cfl^fl^i^ 100%2l ^Jl^^o] 

^«fl^-1^ Jl^sl-^ ojol ^^«flo> ^}7] nfl^ofl, ;^^^V gflA^o. o^gfl 
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1020000057208 #^ 'U^}: 2001/9/11 
DNA 7M^>:ii^> d\]o] i^^^ ^uzf, ^A^3>ji^]- 

^ M] 7fl2l DNA "S7l# ^o] ^^o.^ ^l^^>:a. o]^ ^^^m 3.^ ^ 

^ ^JLe|#(codon scanning algorithm)<Hl 7]^§H ^12:s:>^^d^, ^7] 

^t}^ ^^lofl ^>-a-l-7fl Jl^sl-^ ^ 9X^ ^^^(spotting)^}- o>i3l-c^c-ll 

«rl:E. a>-§.^ oj-g-tl: DNA ^l2:^>^^ «>, ^7] Tfl^^ DNA a> 

<23> ^ ^'^Sl 53 -^^^> ^-^-^^ ^ 

<24> ^ ^^'^Sl ol;5fl ^7l ;sfl2:Sl o]-g-^ 
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1020000057208 %^ ^^>: 2001/9/11 

<25> ^ ^t^o^ 4 ^12:^ DNA 

oil- ^A^^>^ yj-i^^ 

<27> ^ ^^^m^ ^^ o^JL^^^r ^]-%-^}^ ^n^}^ ^^-6: ^ 

^^o^S.^ z^-z^-^ <^Jie)^o.^ .a^t!:. '^i::!^!^^]!:^-. 

^71 ^JlEl^^ cl^t!: ^IS^c^'S^ €::^Hl^i M-^'^^ € 

<=>] 'Jd^^m ^, -a^^ 7711 <^H>si <«7is. ^^^^ 

<29> ;^1 1^^ : 3.^9] 
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1020000057208 ^^ 'U^}: 2001/9/11 

<30> ^^M^^ ^^^^ 3.^^ ^d^tbcf: -R-^^«r 

if-tt ^o] s^(codon)# ^^*>J1. ^^-^^^ o>n]i^A]- ^olo] ;g o.o|] 



J_2^: /His 

77fl o]^o:\ <^7]S. ^^^^ DNA ^^si e^oll 

^l^l^lJl, 3.^ '=>]^^ ^7]^ ^^^^ '§7154 ^<a^>i^. 3'<H1 <^>^7l7> 

^^-i- ^IStVcf: ^7l N711S1 ^ol 3.^ ^ M.^ ^o] 

3.^^ 77]\ o]^^ <^7]S. ^^21 ^oj-ofl ^^1A171^. ^o] ol<qo^ 

"§71^ ^^1-ySl «g7lS5l- ^^*>£^ ^^^1*1-^01, ^71 ^o] 3.^9] ^ <g7l 
7> zl-21- A, G, C, TolJl, 3.^^ M-H^l ^ "§71^ ^^<y^ 'g7lA-l<g3). 
47fl2l ^711^>J1. ^71 ^^o^ ^ <g7l7> z^-zl- A. G. C, T^lJl, 

^S-O] x^T^^I - <g7]^ ^>a-«ySl <S7lA-1^3ll- ^o^^ 47flo^ ^Tfl^H, 
^7l ^o] ^^o^ A| ^;5fl <g7l7> Z^-Zl- A, G. C, TolJl, M-^l^l ^ <g 7l 

*H 1271] £1 ^12:^1=1-. 
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<33> oil- ol-g-^V^ l-^a^ojo:] ^711 o^:^^ ^^1- <i-oV^ ^ DNA 

^ DNA ^s] ^]:^o] 7>^^>7ll ^t^. ^7] DNA <^l-g-*]-^ <S7l 

^^^^ '§7]Ai<i A>o]o^ ^^^o] ^jjj.- ^a^c^ 

<34> St!:, ^ ^^^^ 3.^ «a:^el^-g: ol^a^l-ig, ^^7flsl ^^^^o]] cfl 

DNA ^^1^ ^S. 9X^ c-fl, ^^l^^S ^^*>^, ^^7fl(D7ll)5l 

-H-^^^oll cfl^M ^^^>^ #(12N-D)7l]2^ DNA ^^1* ^ 

<35> ^ ^x^o] Tfls^ (spotting) ^S"^ 

^S. J1^1S^<^1 Jl^^M DNA ^12:^>^ ^7] o> 

^7l7> 1 7X, ti>^^*l-7ll^ 2 vfl^l 5X, 7}^^ 

3X SSC(0.45M NaCl. 15mM CeHsNasOy, pH 7.0) €^-8-^<^l -g-SflA]?!^, n>ola.S 
«>l5llol<il(niicroarrayer)-l- c>l-g-§>o^ <y:c^l*lH7l- J1^15.^<^1 i^l-^^ ^. 

^m^^ <^>m-. -R-Hl^* ^>-§-^<^l w>^3)^>ji. #^o^ 10 
pmol/;^ ol^, wl-^2iBr>7ll^ 50 pmol/fd o]^, 7}^ vi\.^^^}7\]^ 100 pmol//ie 

<^l-'?l7lSi}- Jl^loll «^c-ll^l:^# 70 90%, 



1020000057208 
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1020000057208 #^ ^^V: 2001/9/11 

<36> ^ DNA o]^^ S-^^ojo^ ^'^^J-'^^ "^^^M 

:gol 25^o]Di^ A>-g-t!- PCR# ^^^V'^, ^^1-^<^1 

^^^>^ ^^1; ^^tb DNA ^<=>n 10 tfl^l Sy'C'^lAi 3 vfl^l 

13^^ ^^^1^131. DNA >Hl^srl-^ ; ^, DNA ^ 

<H1 ^V^tb ^^*>^ i^W. o]^, ^-^Al^siJ- DNA 

3 i^^l lOX ^^^^-g-^(SSPE: 0.15M NaCl , lOmM NaH2P04-H20, ImM 
EDTA, pH 7.4)<HlAi «>-§- 10 37 X: , ^}^^^}7\]^ 20 ifl^l 

sot:, 7>^ wl-^3]§>7ll^ 35t:olJL, tiV-g- A]:^^ 3 ^Ji\yq l3Al^, Hl-^3ie>7fl^ 6 
vfl^l 10^]^, 7]-^ w>^^^l-7fl^ 8Al:?> SEt!-, DNA ^i]^^ 1^]- 

'Hl^^CSX SSPE)-9.S. 5^:?> ^13 1!" ^, ^^*><^ 2^> /Hl^^(2X SSPE)-^S. 



<37> ^ ^t^^ DNA ^^^1 ^ Ai^^ 

^7l t^^l^ofl l-«^^ol7} ^o]o] s-^ ^^o^ ^ni-ol 6>qef. SNP 

^S] ^o] ^T^6]]S. ^ $lt:f. Stb, *§7ll- i^tb tb 3.^ 

^^Hl tfl^A^ ^^^o.S'i*], 7]^$\ oi^*V DNA 

o1]Ai Ul-Efl^fe ^^^tb ^^-^S 91^ ^^1- Hfl^^il^ ^ ojc^ of 
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1020000057208 %^ 'UA- 2001/9/11 

::i ^^^1 ^ 



^ ^ SI^ DNA >ll3l-^>^tq-. ^^ofl ^A^^ s^o^ ^^^1 ^ 

^^HlTll^^ M-BfM-^ <i>cli^>a: ^o]§ ^1^*>^ -B-^^> 'i^^M DNA 

^1^*>SI4. tfla^^^ -R-^^^^ *>M-^ -S^-^l (Wilson disease)^ 
^211- nm:^}^ -^^^Hl <>1'S-^1 ^^Si^o^ ^^7} ^^^<^, n 7] 

^^^^ ^^»^ o.^ z^-z]-s] S.^ ^^(exon)# A^"^] PCR ^V^H 

(marker)* <5l-g-*><^ ^(#2:: Turner, Z. , et al. Am. J. Hum. Genet., 

60:63-71, 1997), ^^tt DNA^ *S 71^-1^^ , #<a^«^l 01 B] «]1 o] 

7lAi^^^ (sequencing)^ ^t!: PCRol ^7lA^«i^«-B] #0^^ 
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1020000057208 #^ "U^}- 2001/9/11 

*>Scf. 4-^. ^^-^1 ^ ^^HMi M-HfM-^ <^>Dli^<:l- ^o]^ 3.^ty^ DM -B- 

DNA ^^-i-* ;t1]2)-3r].^T:f. ^l^]-^ ^ oVt^I^ .y^cfl^l:^ a>o1o^ 

^^^S. ^e:)^ ^o]] ji^^^Vc^, ^^^] ^^-§- DNA 5£ 
^^1 ^^JLdti <gifl ^^A^ z^-zl-o^ ^An<^^^ -§-01*]- Til ^ 
^ «oi-^# ^l^l^V^cf. cf^. ^^^^21 -R-^^>1- oi^^H -f^ 

^^s. M-Hl-M-^ >qi7ll- ^^^^ 7l§^ ^^^H, 

-B-^^l- ^2l-<Hl ^-g-t!: ^4, ^^^^^ ^ 
^s^. t!:^^<^l7ll^i M-Bfuj-^ ^ 7>^1 ^7}S. ^^th DNA 

^ 1-^^<^1» ^-^^ ^ DNA ^l^^H €^-^1 ^ ^^}^ -B-^^l- ^^1- 

011 ^^^^^S ^-§-^^ ^<?l^o.^Ml. ^ DNA ^<^1 -a-^^^^ ^ 

<40> tt|-el->H, ^ ^igo) ^ ^-^^^ -f-t!: DNA ^^21 jL^s\- 



0^1^ iLS^l ^ ^^^^ J^cf ^^^M ^?}- ^^S., ^ ^^^21 A^l 

oil 421- ^ ^^21 ^^7} oil- ^AHHi ^msl;^] ^^4^ 

A-l :f->a-2l ^lAl^ 7>^ ^HlTll ^^^i ^f^^ ^^]B.S., ^ 
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1020000057208 %^ 'U^}: 2001/9/11 

Jtel^# M -R-^^€- ^^-g- DNA ^ Stb ^ ^'^^ '^^<H1 

<42> ^A]c^] i: ^Afl^ #^^olo^ 

<43> ^^M] ^4r x^^o_s.^ »^^c>1 ^^-g- DNA ^* ^l^*>7l ^*l-<^, 

^ ^S^^^ll- -a^^V^cf. ^^^^^ ^^^1 ^^^i ol^o] 

y^o, ^^M] igoi ^olo] E)^ ^^-^^^ ATP7BS1 -fr^X> ^J^.*^] cflSjjA-] 
NCBI (National Center for Biotechnology Information) -rr^^} ^€ t-11o]B|tiflo] 
i"?! GenBankfi^ OMIMCOnline Mendel ian Inheritance in Man)^ -f-^l"*^ DNA ^7] 
A^^s). o>nlv^A]. A-1<i^ ^:e.^>SJl, z^- tfl^^^(allele)<^l cfltb ^ 

%^^h^^^^, 1999)* *H ATP7B vflofl 

€^^]i^>^ 7i^>a sA>^>^i:}. 7i^>a ^^-^^ ^^'^m -^n^^ 

7]^^ cflS^V^ ^1%1^>J1, ATP7B51 7l^>^^ 

^^^S-^i^ N-^^ T^e] ^]:^^ ^^(copper-binding 

niotif)<y GMTCXXC, TGES/A^ <il-ol :ir.'a: ^^1^ M^^^^^ 

(transduction domain)^)- <y:ol^ ^fl^(cation channel) CPC ^ ^ 

-S-*>^ (phosphate domain)*?! DKTCT7> ^^1*1-^-°^. C-^^ 

5. ATP <^^(ATP binding domain)^ M-^t^^ tl^l (hinge region) 
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1020000057208 ^^ "U^}- 2001/9/11 

MXGDXNDX7I- <a: ^ ^Si^tfl, <=^y]^^ c>>d1v^a>oi 

<aslo) o>nli:,AV^ ^i^ltbcf. -fr^^^ cfl o] afl o] ^^o] HGMD(the 

Human Gene Mutation Dat abase ^*>'d ^1-71 7]^^^ ^, ^-^tl: 

7]^* *m ^-§-*m "^g^. ATP ^ tl^l '^^<H1 12#sl 

#<a^<^l<^l 12^^ ^^-^^S. ^^'><1 tg^t ^i^o] 

tfl, ^7] 12^£q ^, Asnl270Sl ;g-f<Hl^ ^-^^^flTll^iS l-<?l^o]7> x+ 

^^S. :aJl£l<H oHl, ^ ^^^m^ ^7] 12^2] 

o] ^^^1 ^^i-oi] cflt!- ^^<^1>H 37.5%S] cfl^^^ ^^^<^l7llAi ^o] 

J:^^>^ Arg778Leu(%^S: Kim, E. K.. et al. Hum. Mutat. 11:275-278, 
1998) ^ ^i'y^^'^llTllAi si^e>^ ^^S. ^JL^ Hisl069Gln(#S: Payne, A., , 
95:10854-10859, 1998)^ 5L^^>^, 14^^ S^^^^HJ '^JS'tlr^V^ ^1 

<44> ^UH1 2: ^^S^^^ifl^l-g-^ 



<45> >^V7l 147flS^ =-<?l^ol^ ^^^>7l S.^ 4>!g-o) pCR Sel-olD^fl. 

^^V^^-. t!-^^<^l7]lAi Ji^^V^ 778Arg '^^(91bp)# #^*>7l ^e^^l 
o1 l: 5'-GCCCTGTGACATTCTTCGA-3'(>««i<i^J: l)^- 2: 
5'-GaXXrimACCTTTGCC A-3'(A-1<iHiJ: 2)» DNA 

2)- ^H^^ 7>^^ ^ej-olD^o^ 5- ^ *]-ol=s.^7l (Hydroxy 1 residue)<^l 
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M-EfMl^ l-^^Bfl'^-fl^ i£:^5L<>>Dlt:^olE (Fluorescein phosphoamidite. 
F. Molecular Dynamics. CA, USA)# ^^^]^^. ^'i}9l^]7W^^ S."^^}^ 
1069His2)- ^A>2}- tiV-g-^V^ ^^^Hl ^^l(173bp)*H 3: 

5'-GATGTTTGACAAGACTGGCA-3'(^i'I^5: 3)3]- ^efoH 4: 
5'-C(nnTTACAGTATTTGGTGA-3'(Ai^^Jl 4)» ^l-g-^H ^^^1^^-. ATP^ 

^^(128bp)Sl ^-foilfe ^efolD^ 5: 5 ' -CAATCGCAGACGCTGTCAA -3'(^i'i^J: 
5)5}- ^efolD} 6: 5'-CTGTACCTGGGTGGCAATA-3' 6), tl^l '^^OObp)^ 
S.e)-olD^ 7: 5'-TAAAGGGAAGAAAGTCGCCA-3'(>H1^^ 7)3\- ^EJi-o]u\ 8: 
5'-GCTGCCTCGATGGCCACA-3'(A-1^»is 8)# <^l-g-^><^ PCR^ ^*S*>^i=f. PCR^ 50 
/^e ^^1 ^-§-^^5. ^l-o^ ^^<^l^i ^fl^ltb lOOngol-^l-a) DNA# ^^.^^ *>c>} 
^jzf ^ol ^^^>5^c}-: ^. ^ ^^^^ 96t:<^lA^ 8^^ 1^ ^^*>Ji; ^^l^ 

^ 92°C<^l^i 1^^, mL^^ 57*C<^l^i 1^^, 72t:<^l^i 302: 

n n^^^M. o]» 30s| «1:^*>JI; 0]:^ 72X:<^l^i 7^^ ^l^M "S^^ is} 

<46> pcR ^e)-olp}o^ ^;^iji|.^6flA-} «^«- se}-olD}s. :t ^(primer 

dimerization)# «<J-^l*>7l ^*><i}, DNA SLdt (polymer ase)7> ^^*]-^ 3'^ 

(annealing temperature)* 58^ e^<^l>H -f-^^M ^^<H1a-1 ^ ufl av^o] 

<47> ^aHI 3: ^cl^o] ^A^^ ^tl- ^12: 
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^ '^7]-: 2001/9/11 



^^1 157fl^ <g7lS ol^c>l^ DNA 7}^^ ^^l^l 8«i^ 

«§7l^# A, G, C. TS. zj^^ ^'^^IJL, n sq^ ■?1^1<^1^ ^J'S-^^ 'S7lAi^^ 

^^-^^1-71 127flsl ;^]4^>5Jt:}.. 

<49> ^-^<?lol 7>^1^ *g7lA-:|^cHl cfltl: 1271-^1 £l ^ c>>t:li^A> ^ 

^ ^ ^71) ^ 9«1(^4> 3.^^ ^ '§71) ^^o] ^ 

;^l*>zi, as. ^A^^ cfDii^AVofl cflsi) ^•%-^}^^. * 

^. Arg778(l«l <il-nli^A>o.^ ^^)^ ^-f l-l(15mer ^^^1 7>^c-ll 8«i 
^ ^^Hl C7> ^;^11). 1-5(G). l-QCO^^l^i ^^^^^ 3^ '§7lA^<g^^ ^xq^ 
^ t}c^, Arg778Leu l-^^^l* 7>^ ^^^V^l ^g-fofl^ CGG7> o}^^ CTG^ 

«§7lA-i<t^ 7}7^ ^7] ^^<^l>^i^ ^3Ji.7> i4e}-i4^i ^ji. CTGsf 

<50> ^7l<2l- ^-B: Hisl069(2«i o>nli::A>), Glyl035(3^ ^^Mi^^a-), 

Argl038(4»i <51-d1 ic,A>) ^ Argl041(5^ <^1-°1 i^'J^) , Glyl213(6«i <^>T^li^^). 
Vall216(7«i '^l-oli^'a:), Thrl220(8»i ^^Mii-t]:), Aspl222(9«l ^^l-i^lii-y-) , 
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Gly 1266(10^ <^Hic^), Aspl267(ll«i <i>oli^AV), Asnl270(12«i <i>Dli^A]-). 
Prol273(13^ oH2^a>) ^ Alal278(14wi <i>aliiA>)oil cfl^A^ ^/^l^l-Jl. 
^1-71 o>uli:.A}-^ ^-^^rV^ ^, 2-10(Hisl069Gln), 3-8(Glyl035Val ) , 

4-6(Argl038Lys), 5-4(Argl041Trp) , 6-8(Glyl213Val ) . 7-2(Vall216Met), 
8-8(Thrl220Met), 9-4(Aspl222Tyr) , 10-2(Glyl266Arg) , 10-8(Glyl266Val ) , 
ll-6(Aspl267Ala), 12-7(Asnl270Ser) , 13-8(Prol273Leu) ^ 14-8(Alal278Val )<Hl 

^, 3' ^ '§7l# o]-D]i::^7S^^(Aminol inker column, Cruachem, Glasgow, 

Scotland)^ <^l-§-3^><^ <i>^7l(amine residue)!- 7>^ *g7H- ^*a*>S^-. 

<5i> ^ aHI 4: DNA Jl^sj- 

<52> ^AHl 3d\]X] -B-Sl^ JL^5|-A]7l7l ^^H. 3X 

SSC(0.45M NaCl, 15mM CeHsNasOy. pH 7.0)^1 ^#-g-^ S^^Hl . ^7l 
i:-fl*H:E.7] (aldehyde residue)^ -^e^^CCEL Associates, Inc. Houston, 

Texas, USA)<^1 T^>o]a.^oi eilojoj (n,icroarrayer)# <^l-§-^><^ r^^^^tb ^(^S: 
Yoon. S. H., et al. J. Microbiol. Biotechnol. 10(1), 21-26, 2000), 80% 
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t}<^ JL^^^}'^t\-, o]nfl, 7l§^^ (control 10;t/MSl ^^S. 

JL^^-^JL, ^<^^o] ^-i^^^^ 100/zMS] Jl^^S)-*>^t:K^2:: £ 1). 

B^^, ^^^^9 -g-<^l*>7fl ^^e>7l ^^H, ^ 5'<H1 

-R-5l^<^l DNA M-Bftfl^ S.<5=]iE.S.A^, ^ 

^ 1687fl^ 120711 Si 7l^ i^^><^ ^^1 28871121 ^^ol ^^]6\] ^ 

^t^S. 0.8cm2 iS2l<Hl ^^SlSicf. olnfl, S^oflA-^ a^^S S.M^ 

^^^^ '§7lAi^oll cfl^V i4Bl-tfljl 7l§ M-Bl-Sflcl-. 

<53> ^^21- -H-Sl:g:5l Jl^^ <y:o>:a.7l -?l5r>«^ ^^(hybridization)^!- ^-fl 

2l 4^ (washing)^ n^^^>5|c|-. ^^1-^* 7>^ ^:|]ol oj- iO;t^o^ gX 
^-§-^(SSPE: 0.15M NaCl . lOmM NaH2P04-H20, ImM EDTA, pH 7.4)<^1>H 37V^]^ 
12^1^ -g-o> ti>-§-^ -^3£^>J1, 3X SSPE» ol-g-^Vc^ 2X SSPEl- <^]-§-*><^ 5^ 

^ ^A^cfls 4^, 2X SSPE» c>l-g-*V<>^ x^H^^S ^^-11^^ ^, 

ScanArray5000(GSI Lumonics Inc., Bedford, MA, USA)* <^l-§-^><^ 
'^t^(%2i: S. 2a, S. 2b). £ 2a^ M]^ s}-^-^ ^^^W DNA ^ 

# q-Hl-i^ A>^olji^ £ 2b^ ^71 ^^tb DNA ^.^ M-El-ifl^ 

<54> ^aHI 5: DNA <^l-§-^ DNA 7l^>^j ^Af 
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<55> ^^7] DNA 7]^^^^ ^AH>31, ^^2:^* ^^S^t}7] ^«flA^, 

::i^^s^-^ ^i^O-S. ^ 9X^ DNA S^l^X reporter)* ^l^j- 

S^l^l-SA-] tb^oioi]7]]Ai ^^s:>^ l-^^^^l^ Arg778Leu^ 

cflt!- a^l^]-^ 5'-CAGCCACCGGCCCAGG-3'(^i<i^5: 9)olJl, ^^^1 ^ ^^Hl cflt}- 
S^l^>^ 5'-CCAGCCACAGGCCCAGG-3'(>H'i^^ 10)^^, 2-€- S^l^^}^ M- 

<56> >S-7lollA^ ^1^^ 5.Al;^># 0.1// ^SlS. 5.^§>^ 3X, 4X, 5X, 

6X. 7X SSPEl- ^1^51- ji, SO-C. 37°C«^lAi ^'?]: ^i-^.^^ 

£*>^4. 3X SSPE* <^l-g-*H 5^, 2X SSPE* ol-§-*><^ 5^:^ ^^"Itfl^ 

>^^13^*>JI, IX SSPE* <^l-§-^><^ ti>;^l^^S ^, ScanArray5000^ ^] 

^^1- ^^§>^i=f(%^2:: 5. 3a, £. 3b). S. 3a^ DNA >^>-§-*>^ ^ 

^^^^ M-^^^ 1-1. 1-5 ^ 1-9 ^^oll^^ 1- ^ ^SiJl, 

QuantArrayCGSI Lumonics Inc., Bedford, MA, USA)* <^l-g-*!: ^^^S.^ ^^^] 

tilsflA^ >H1 ^^o] tirf Ai^l- Jiol^ A>^^ «y: 

Hl-tflfe 1-8 ^^^o] M-Hl-'^^ ^91^ ^ SXSi^. o]^^ ^^S. ^B] 

6X SSPEsq- 30r<HMi ^-f , ^^^^§£7]- 7>^j- ^^1^* «y: ^ ^Si 
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<58> ^^i-^sl 147M ^A^<^^^ y^z^ A^<1 f.^^ ^, DNA 

<^l^i i=fAi pcR^ ^^^><^, ^^1-^^ 7}^ ^■11'?># ^ 9X9X^. 

T^^t!- ^it 1/^1- i^s:>^ 6X SSPE<^lAi SOTC^l^i 4^]:^ ^1-^2^^ 

^•^^ -fr:£^>^, 3X SSPE^ S:?i<Hl>H ^fl^^^}^^, 2X SSPES 5^:?]: ^ ^^1) 

M]^^}^^. OL ^i^l-* ScanArray5000^ <^l-§-*><=^ ^^^}'^^(%3l: S. 4a, £ 
4b, S. 4c, £ 4d). £ 4a^ DNA ^>-§-*><^ , TljA^ JL^sr]-^ *<a^ 

^^)» ^-^^l- vj-Bl-tfl^ zieflsoiji, £ 4b^ DNA 

^ol(2~5 ^^)». ^-i^^ M-El-te^ nefl^olc^, £ 4c^ DNA Aj-g- 

H^-vfl^ nefl^olji, £ 4d^ DNA A>-g-^><^, tl^l tfltb ■i-^^'^KlO 

~14«1 ^^)» ^^t!: i-l-^ifl^ ziEflSolcf. £ 4a S. 4(i<^]^'\ M. 

^o], z^-z^-o^ cg^dl cfltfl A-ls -B-stl- ^-?-<^l 

^ 778Arg(l«l %^), 1069His(2«i %^), 1038Arg(4ai ^^), 1041Arg(5«i ^ 
1213Gly(6^ ^^), 1216Val(7«i 1220Thr(8^ ) , 1222Asp(9«i 
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^^), 1270Asn(12«i ^^), 1273Pro(13«i ^ 1278Ala(14«i ^^)<^l>^i ^ 

(heterogeneous mutation)^. ^^^>Jl, l-^l^^^l ^t'^l^i ^S.^ 
(homogeneous mutation)^. ^t^V^ ^ 



<60> ^aHI 7: ol-g-^ ^^^]^ ^^}^ -B-^^> 

<6i> Arg778Leu 7}^ €^-^1^ *^>^ 147>x] ^X\c^] 

«o^i^^^ A-l<i ##(single strand PCR)# -f-^ ##^V:a. DNA 

ol-g-^H 5. 5). £ 5^ DNA ^-i- A>-§-*H , 7>^ 

Arg778Leu(l^ ^^)# ^^tb ^^^r M-H^ifl^ ZL2fl^s>H , z]-z^-o^ cg«oil 
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(heterogeneous mutation)*^^ ^ ^Ji. cf^ cfl^ 

^^a-^* ^5!). ^A^ofl ^SflA^ 1069His(2«i ^^), 

1038Arg(4«i ) , 1041Arg(5«l 1213Gly(6wl ^^), 1216Val(7wi ^^), 

1220Thr(8^ ^^), 1222Asp(9^ ^^), 1270Asn(12^ ) ^ 1273Pro(13^ ^ 
1278Ala(14^ ^^^^l^l"^ ^ ^SJc^-. 

<62> ^^]^ 7]^ ^]^^ DNA <=>]-%-^}^ ^^1 ^^^1 7> 

<63> -^AHI 8: ^^;<> ol-g-tV -fr^^l- 

<64> ^-a-^^ 1471-x] ^Alc^l 22] -H-^^> ^A] ^^»?}-'^ (Multiplex 

PCR)# <='l-§-*>^ ##^m ^, DNA <^l-g-^H ^^-^^V^cf. ^, ^s.^ 

^-g- <i# l/^«* 5E^*>^ lOfdB\ 6X SSPE-i- ^1^^>Jl. 98t:ol1^1 
DNA» iq^(single strand)# ^^^^ ^, *g^<^l 1^ ^S. ^o] ^ 30X:<^1>H 

8^]^ ol>^v ^vt^a^oi -B-Hs->ji, 3X SSPES^ 2:?i<^lA-1 ^fl^^M, 2X 

SSPES. 4^}^!: cf^, ScanArraySOOO^ <^l-§-*H ^^*>5lc}(#S: £ 6). 

£ 6^ DNA -R-€^> ^^-^tb 1^ 

» M-Efifl^ 147>^ls^ #<?1€<^1 ^ 1^. 3«1, 4^. 6«i. 7«1 ^ 12 
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^^I'^l ^^-5]'=g^^ ^^711 ^ to. €^^1 ^1^ 



^^-g- DNA 



<66> ^^>i<l^ ^^H^i H-Bj-uj-^ ^ l-^^o]oi Ala874Val(15«i 6>Dli^>a:) 

3\- Leul083Phe(16«i ^^Voli^-a-)**!! cfl^V ^7}S. ^1^^><^. .^cf ^^tb € 

^^l*^^ DNA ^7]-si 7>^>^^^ ^<>>:e.^l:cf. ^ 

^1^*><=^. Ala874Val2] 16-8^ ^^<Hl>H. LeulOSSPhe^l ^-f 17-4«i 

^--a^*^! ^^7> ^A^H ^ 9X^^ ^M. 167>^1^ ^'ii^^l* ^-^^ ^ Si 
^ DNA ;^l3]-^>^t:f. 

<67> :^ 7>^1^ ^7l ^«flA-1 PGR Sel-oli^l-I- A11S.O] 

>il^*>S^. Ala874Val<Hl cflSfl-H^ ^ej-olx^ 9: S'-CTACGTCTAGGAGAAGCCA-S' (^i^ 
^Sl Wsi\. S.s]-o]u] 10: 5'-GAGCACAGAGCCATGTGCA-3'('H1^3: 12)» <il-g-^><^ 
PCR^ ^^^>i, Leul083Phe<^l tfl^A^^ Sej-olo] n: 
5'-CTTTCACTTCACCCaCT-3'(^i^«l^ 13)54 Se)-o1i^ i2: 

5'-TGCCTGGAAGTCCGTGCA-3'(>H^^S 14)* ol^^>cx^ PCR^ ^7] 
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PCR^ -i-^ ^-11 ^^■^^■ir ^l2)-*H,oli.o] 

^o]^ ^^^^^VSI^C^S: £ 7a, £ 7b). £ 7a^ DNA ^l-g-^H €:^> 
^ Ala874Val #<a^^l# i-^^HH Zisfl^olji, S. 75^ DNA 

^>-§-*H *^>^ LeulOSSPhe ^'^^^o]^ ziefl^olcf. £ 

7a<^l^i $^1-71- 7M H i=1-€- l-'?!^^]©] Ala874Val* o]^ ^Eflo| s.<g 

^'^IS. ^^^^^S. ^-^-^^ ^ ^Jl, £ 7h^]^^ ^^^], Leul083Phe l-^^l^^^ll- 

<68> >a-7l ^3l).o1lA-1 :a.^ol, 7l]^^ DNA ^# <^l-g-^ ^^<^l^i 

. <^s1 ^^DNA ;*ll3)-ol 7>^^^ <a: ^ ^^cf. 

<69> ^aH1 10: nl^lo^ ^^]. ^cjoflo^ 

B)^ ^sfl i:fl>^1-o.^ DNA oj-g-^H -^^^^ ^ 

^ 167>^1 o>Dli^^ S.^<H1 cflsflAi l-'S^oljV o}^^ ^01^ ^ 

82] >g-f<>ll^ Arg778Leu ol€ l-'?^^*^!^^ Ala874Val o]^ ^'^^^]^ ^91 
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7lAi<g l-^g^oli- 7]-;^l;^l :^^'^o_^, 

^ DNA ^^S. ^^M] ^S] -^^^ #<?^^ol ^c^-^ ol 

^4 ^^«>^4. 



€7l <^l-g-t!r ;tflS«j-'^ . ^7] 

S. DNA ^ ^ ^7] DNA ^^l-g-^ ^'S^ol^ ^l^ttcf. 

^ 3.^ ^Jiel^^ ol-g-^ ^^o] o. ^^^^ 

oflAi ^o] 3.^^ -a^^m ^, 77|1 ol^Vo;) 

<g7lS. ^^^^ DNA ^^lAl7lJl, ^o] ojsqo^ ^7l^ :^ 

^*>i, ^ DNA ^7l 

^^S. Jl^lS^ofl ji^srH DNA ^ISs^V^ i^^H. ^7] DNA 

>^^l^tb ^. DNA ^<^1 «y=* ^^^>^ S^tb^i-. ^ 

DNA «y:ZLSl#oil ^^o^ ^;^loi]A-l i4B|-\f 
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^Jisl^o)] s]^ DNA 2.^ -H-^^^^ ^^>5^ SNPS}- 

-B-^^> ^olo^ ^cfcHl ^-§-1- ^ 9X^ ^<=>]^. 
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1^^%^ 11 

( i ) -B-^^^ ^^M^^ M-HfM-^ ^o] 3.^^ -a^^m ^. 

(ii) 'Jd^^ 77fl ol>^l-o^ ^^^^ DNA ^^2^ ^o}- 

2] 

^o] ^^o^ ^ <g7l7> Z^-Z^- A, G. C, To]Jl. 3.^^ ^^^] ^ 

o] ^^o^ ^ ^;5i() «g7l7> Z^Z^ A, G, C, TolJl, 3.^^ M-n^ ^] ^ <g 

3.^^ ^ ^7]7} A, G, C, T^lJl, 3^5\ ^- '^7\ 

^ ^^^^^ '§7lAi<i4 ^^t!" 47fl3l ^^1*H, ^\^^ 

^€-<^l tfl^H 12711 A^^^ ^% ^^^^ 
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[^^*^ 3] 

c^, ZL^lS^^^l Jl^^l^l^ i^*]-^ DNA ^S] 

[^^^^ 41 

DNA 
[^^^^ 5] 

DNA ^lS«ol-i^. 
61 

48-32 



1020000057208 

DNA ;HlS«cJ-^. 



#^ <^^]-: 2001/9/11 



[^^^J- 7] 

^1 3*J-21 ^IS^ DNA ^. 



[^^%^ 81 

( ii) n^^t!: ^-^^ISl- DNA 7>*H . 10 i^^l 37r<Hl-^i 3 ^fl^l 13^1 

^ ^'y: ^-§-^171^, ^-§->^1^ DNA ^^1; ^. 

(iii) DNA ^<^1 ^>^t!- ^^1-^^ ^^^>^ 5£f-*>^. 

^1 8«J-^ DNA <5l-§-t!: l-'S^^^l^l ^-i^lJ-^. 

91 

^A^Al^s]. DNA «]:-g-^ 3 ^fl^l lOX ^^^^-g-^(SSPE: 0.15M 
NaCl, lOmM NaH2P04-H20, ImM EDTA, pH 7.4)<^l^i ^^5]^ ^1- 

^1 8^^ DNA ol-§-^ l-'S^c.lo^ ^^IJ-^. 
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{^^^^ 101 

DNA ^S] l^} vHl3iofl(o.45M NaCl, SOmM NaH2P04-H20. SmM 

EDTA, pH 7.4) 5^ ^^tb 2^> ^fl^^(0.3M NaCl, 

20mM NaH 2P04-H20, 2mM EDTA, pH 7.4)^S n^^*]-^ 
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[:£ 2a] 



O 0*6 o Q O OC* O 



o -» *^ «- o 



[5. 2b] 
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[£ 3b] 




i^GOQd: 15000 20000 imm sdood 35000 
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[£ 4bl 
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#^ 'a^V: 2001/9/11 



IS. 51 




2090: 3O0p 4000 6000 eopQi 7000;. 



^ m ^ £E 
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KOPATIN 1.5 &lt:2i0> i<2ll> 19 <2i2> DNA <2l3> 

Artificial Sequence <220> <223> primer 1 &lt ;400&gt ; 1 

gccctgtgac attcttcga 19 

&it;2io> 2&it;2ii> 19 &it:2i2> DNA &it;2i3> 

Artificial Sequence <220> <223> primer 2 &lt ;400&gt ; 2 

gctgctgtta cctttgcca 19 

&it;2io> 3&it;2ii&gt: 20 &it;2i2> DNA &it;2i3> 

Artificial Sequence <220> <223> primer 3 &lt ;400&gt ; 3 

gatgtttgac aagactggca 20 

&it;2io> 4&it;2ii> 21 &it;2i2> DNA &it;2i3> 

Artificial Sequence <220&gt ; <223> primer 4 &lt ;400&gt ; 4 

cctctttaca gtatttggtg a 21 

&it;2io> 5&it;2ii> 19 &it;2i2> DNA &it;2i3> 

Artificial Sequence &lt ;220&gt ; <223> primer 5<400> 5 

caatcgcaga cgctgtcaa 19 

&it;2io> 6&it:2ii> 19 &it;2i2&gt: DNA &it;2i3> 

Artificial Sequence <220> <223> primer 6 &lt ;400&gt ; 6 

ctgtacctgg gtggcaata 19 

&it;2io> 7&it;2ii> 20 &it;2i2> DNA &it;2i3> 

Artificial Sequence <220> <223> primer 7 &lt ;400&gt ; 7 

taaagggaag aaagtcgcca 20 
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&it;2io> 8&it;2ii> 18 &it;2i2> DNA &it;2i3> 
Artificial Sequence <220> <223> primer 8 &lt ;400&gt ; 8 
gctgcctcga tggccaca 18 
&it;2io> 9&it;2ii> 16 &it;2i2> DNA &it;2i3> 

Artificial Sequence <220> <223> reporter gene &lt ;400&gt ; 9 
cagccaccgg cccagg 16 
<2iO> 10 <2ii> 17 &it;2i2> DNA <2i3> 
Artificial Sequence <220> <223> reporter gene <400> 
10 ccagccacag gcccagg 17 
&it;2i0> 11 &it;2ii> 19 <2i2&gt ; DNA &it;2i3> 
Artificial Sequence <220> <223> primer 9 &lt ;400&gt ; 11 
ctacgtctag gagaagcca 19 
&it;2io> 12 &it;2ii> 19 &it;2i2> DNA &it;2i3> 
Artificial Sequence <220> <223> primer 10 &lt ;400&gt ; 12 
gagcacagag ccatgtgca 19 
&it;2io> 13 &it;2ii> 18 &it;2i2> DNA <2i3> 
Artificial Sequence <220> <223> primer 11 &lt ;400&gt ; 13 
ctttcacttc acccctct 18 
&it:2iO> 14 &it;2ii> 18 &it;2i2> DNA &it;2i3> 
Artificial Sequence <220> <223> primer 12 &lt ;400&gt ; 14 
tgcctggaag tccgtgca 18 
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